Hippocampal neurogenesis is influenced by many factors. In this study, we examined the effect of tactile stimulation (tickling), which induced positive emotion, on neurogenesis in the dentate gyrus (DG) of the hippocampus. Four week-old rats were tickled for 5 min/day on 5 consecutive days and received 5-bromo-2 -deoxyuridine (BrdU) administration for 4 days from the second tickling day. Then they were allowed to survive for 18 h or 3 weeks after the end of BrdU treatment. Neurogenesis in the DG was compared between the tickled and untickled rats by using immunohistochemistry with anti-BrdU antibody. The result showed that the number of BrdU-and NeuN (neural cell marker)-double positive neurons on 18 h as well as 3 weeks of the survival periods was significantly increased in the tickled group as compared with the untickled group. The expression of mRNA of brain-derived neurotrophic factor (BDNF) in the hippocampus of the tickled rats was not altered when compared with the control rats. In conclusion, tickling stimulation which induces positive emotion may affect the generation and survival of new neurons of the DG through the BDNF-independent pathway.
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Introduction
New neurons are continually generated in the hippocampal dentate gyrus (DG) and the subventricular zone of the lateral ventricle of the adult mammalian brain, which are incorporated into already existing neural circuits (for reviews, see Lledo et al., 2006; Balu and Lucki, 2009 ). In the hippocampus, the synaptic plasticity provided by new neurons is likely to mediate various aspects of learning and memory formation. It is demonstrated that various factors influence adult neurogenesis. Stress has the deleterious effects on adult hippocampal neurogenesis such as immobilization stress, footshock, subordination stress, resident intruder stress, predator odor, social isolation (Ibi et al., 2008; Chigr et al., 2009 ; for review, see Balu and Lucki, 2009) . It decreases the survival as well as the proliferation of newly generated hippocampal neurons. On the other hand, an enriched environment increases neurogenesis in the DG of adult rodents (Kempermann et al., 1997; van Praag et al., 1999a; Brown et al., 2003; Hattori et al., 2007) , which is equipped with paper tubes, nesting material, a rearrangeable set of plastic tubes, a tunnel with various openings and a running wheel (Kempermann et al., 1997) . However, the mechanism underlying the positive effect of the exercise (van Praag et al., 1999a) has not been clarified yet.
An event that leads to positive affections such as human laughter is often called eustress or good stress (Berk et al., 1989; McEwen, 2000) . Berk et al. (1989) reported that laughter changes the response of neuroendocrine and stress hormones to have a role in immunomodulation. Laughter or sense of humor may influence specific health outcomes (Bennet and Lengacher, 2008) . We have found that laughter suppresses an increase in the postprandial blood glucose level in patients with type 2 diabetes (Hayashi et al., 2003) . Positive affective reactions to sensory pleasure such as sweet tastes were observed in animals as well as human infants (Berridge, 2003) . In this paper, we will use a term "positive stress" to describe the events for positive emotions.
It is known that rats exhibit specific ultrasonic vocalization (USVs) in response to various social interactions and stimulation. Knutson et al. (1998) found that USVs with 50 kHz were drastically increased in tactile stimulated (tickled) rats. The tickling stimulation mimics the dorsal contact and pinning behavior of the roughand tumble-play of rat (Panksepp and Burgdorf, 2003) . The 50 kHz
